SUMMARY
INTRODUCTION
Odontogenic keratocyst is the traditional term used to describe a benign but locally aggressive odontogenic cystic lesion with distinctive clinical and histopathologic features (1) . World Health Organization proposed the term "keratocystic odontogenic tumor" (KOT) to reflect the neoplastic nature of this lesion (2) .
LITERATURE REVIEW
Keratocystic odontogenic tumors almost certainly arise from derivatives of the dental lamina, an embryonic structure that normally differentiates into tooth buds and enamel-producing cells during odontogenesis (3) . This lesion shows features of both a cyst and a benign neoplasm (4) . Albeit eventually associated to nevoid basal cell carcinoma syndrome, most of KOT occur as sporadic lesions.
Up to one-fourth from all of KOT affect the maxilla, but maxillary sinus involvement is very rare (5, 6) . In a retrospective study of 183 cases, the mandible was the site of occurrence of 70.5% of tumors and 16.4% occurred in the maxilla, however, 13.1% occurred in both (7).
Radiographically, it appears as a well-defined lucency and is often multilocular. KOTs represent 5-15% of all odontogenic cysts and the recurrence rate for solitary KOT is 10-30% (8).
The aim of this paper was describe an intriguing case of a patient with a non-syndromic KOT involving maxillary sinus and discuss the pathogenesis of the disease, highlighting recent molecular data obtained from it.
CASE REPORT
A 60 year-old Caucasian female presented with an asymptomatic growth in the right posterior maxilla. It was present for sixteen years and the patient reported eventual gingival bleeding and mild pain. Past medical and familiar history was noncontributory. Oral examination revealed a firm swelling with normal overlying mucosa. Panoramic radiograph ( Figure 1 ) evidenced a well defined 4cm round unilocular lesion effacing the right maxillary sinus. Also, sclerotic areas of mixed density were found in premolar and molar regions of the mandible in the right side, with a very suggestive aspect of benign fibro-osseous lesions (Figure 2 ). Axial and coronal computerized tomography images delineated a hypodense spherical lesion in the right maxilla with extension to the sinus, suggesting a cystic alteration (Figure 3 ). Aspiration with a 29-gauge needle obtained yellowish and viscous liquid, suggesting keratin content. Incisional biopsy was performed and histopathology confirmed the diagnosis of KOT (Figure 4) . The lesion was then enucleated followed by vigorous curettage of the surgical margins. None treatment was proposed for the lesions in mandible, except for appropriate information to the patient about the nature of the lesion. Radiographic follow-up was warranted and the patient did not present recurrence four years after treatment.
DISCUSSION
Classic radiograph aspect comprises a radiolucent lesion with well defined borders. Most common sites of occurrence are mandibular third molar and ramus region, followed by anterior maxilla, maxillary third molar area, mandibular anterior, and mandibular premolar areas (5, 9) . Overall maxillary involvement has been observed in ranges from 16.4% (7) to 23.5% (5) of KOT and one percent of the lesions occur in the maxilla with sinus involvement (9) . In the latter instance, an apparent radiopaque alteration may be found, differing from the classic description for this lesion. Such aspect has been reported by previous authors to resemble inflammatory antral pseudocyst, which is frequently associated to relevant symptoms, an important clue to differentiate it from other lesions. In addition, computerized tomography imaging of the present case depicted a thin rim of bone surrounding the lesion, as previously reported for KOT (10) .
The radiopaque aspect is probably due to increased density of the cystic content in relation to the usual air filling of the sinus. Destruction of sinus floor and walls has also been described for other KOT involving the sinus (11, 12) , differently from the expansive growth seen the present case. Association in the same patient of KOT with the benign fibro-osseous lesions was probably a coincidence, since we were unable to find out other similar cases in the literature.
Molecular approaches of KOT has been the subject of several studies. Point mutations in the patched (PTCH) tumor suppressor gene have been reported for both the sporadic or nevoid basal cell carcinoma syndrome (13, 14) . Also, the most substantially over-expressed gene in this lesion is cytokeratin 6B, inferred as cytoskeletal response to increased proliferation of epithelial cells (15) . Other over-expressed genes found include epidermal growth factor receptor 3 and glioma-associated oncogene homologue 1 (16) . In addition, disruption of fragile histidine triad (FHIT) and p53 genes were detected in many KOT, suggesting participation in the pathogenesis of the lesion, probably due to alteration in proliferative and apoptotic pathways (17) . However, specific role in KOT remains controversial (18).
Usual treatment of KOT consist in enucleation, marsupalization, or resection (19) . Age of the patient, localization and size of the lesion must be considered in the treatment planning. Anyway, enucleation is the most performed treatment (20) , as in the present case.
FINAL COMMENTS
In conclusion, a rare presentation of KOT is described, calling the attention of health care professionals for biologic, diagnostic and therapeutic features of this lesion.
